Size selectivity of aqueous pores in astomatous cuticular membranes isolated from Populus canescens (Aiton) Sm. leaves.
Little is known about the permeability of plant cuticles to ionic molecules with hydration shells that render them lipid insoluble and limit their diffusion to narrow aqueous pores. Therefore, the permeation of cuticular membranes to ionised calcium salts with anhydrous molecular weights ranging from 111 to 755 g mol(-1) was studied. Penetration was a first-order process and rate constants (k) (proportional to permeability) decreased exponentially with molecular weight. Plots of log k vs. molecular weight had slopes of -2.11x10(-3) and -2.80x10(-3), respectively, depending on the year in which the cuticular membranes were isolated. This corresponds to decreases in permeability by factors of about 7 to 13 when molecular weight increased from 100 to 500 g mol(-1). This size selectivity is small compared to the dependence on molecular weight of solute mobility in Populus cuticles. A decrease in mobility of neutral molecules by more than 3 orders of magnitude has been reported [A. Buchholz et al. (1998) Planta 206:322-328] for the same range of molecular weights. Hence, discrimination of large ionic species diffusing in aqueous pores (polar pathway) is much smaller than that for neutral solutes diffusing in cutin and waxes (lipophilic pathway). This indicates that formulating large solutes as ionic species would be advantageous.